Benzo(a)pyrene metabolism, DNA-binding and UV-induced repair of DNA damage in cultured skin fibroblasts from a patient with unilateral multiple basal cell carcinoma.
The metabolism of benzo(a)pyrene (BP), a ubiquitous environmental carcinogen, and its subsequent binding to DNA, and the repair of UV-induced DNA damage were studied in fibroblasts cultured from the skin of a 61-year-old male who had multiple BCC (greater than 100) on his left upper trunk. Biopsies were obtained and fibroblasts cultured from clinically normal tumour-free skin adjacent to tumour-bearing sites (TBS) and from visibly uninvolved normal skin (UNS) at distant sites. The cultured cells were incubated with [3H]-BP for 24 h and BP metabolism was assessed by HPLC and the formation of BP-diols, quinones and phenols verified. Total BP metabolism was 45% lower in TBS fibroblasts than in UNS fibroblasts. The formation of BP-7,8-diol, the precursor of the carcinogenic end product of BP metabolism, was 53% lower in TBS cells than in UNS cells. Pretreatment of UNS cells with benz(a)anthracene (BA) (x 10(-4) M) did not significantly affect BP metabolite formation whereas BA-treatment of TBS cells resulted in 55% and 76% increases in total BP metabolism and BP-7,8-diol formation, respectively. Treatment of TBS cells with BA also caused a substantial increase (95%) in BP-DNA adduct formation. Whereas DNA-binding in UNS cells was unaffected by this treatment. In response to irradiation with 2J/m2 UVC, total DNA repair was similar in both cell types; on alkaline elution it appeared that the TBS cells were more efficient in repairing UV-induced DNA strand breaks. These results suggest that BP metabolism and repair of DNA are altered in TBS cells and that patients with this type of metabolic profile may be at higher risk of the development of cutaneous neoplasms. It is also possible that fibroblasts from tumour bearing skin undergo some as yet unexplained alteration in carcinogen metabolism as a consequence of the induction of neoplasia.